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The effect of mycorrhizae on seed germination, development, and reproductive yield of
Rapid Gro Radish
by Valeria Gutowski
(Biology 1152)

ABSTRACT
pproximately 90% of plants form symbiotic relationships with Arbuscular Mycorrhizae
(AM). AM improve nutrients uptake by host plants, and the host plant rewards them with
photosyntates. The objective of this study was to examine the effect of mycorrhizae on seed
germination, development, and reproductive yield of Rapid Gro Radish (Brassica rapa). The
experiment involved inoculating 15 replicates containing three B. rapa seeds sown in 50 ml of sterile
soil prior to mycorrhizae inoculation. Fifteen other replicates served as non-inoculated controls. The
number of seeds germinating per treatment was significantly (P< 0.05) different during the first two
sampling periods but not for the last sampling period. Plants initiating flowers and pods also tended
to be higher among the mycorrhizal treated radish. Mean flower count/flowering plant was
significantly higher among plants in the mycorrhizal treatment.
INTRODUCTION
Arbuscular Mycorrhizae (AM) associations involving soil fungi and plant roots date back
when the earliest land plants evolved (Blackwell 2000). Today, AM symbioses are abundant in
agricultural crops and most biomes (Johnson et al. 2009). Biologists estimate that the roots of about
90% of plants are entwined with mycorrhizal fungi (Bonfante 2003).
Mycorrhizae send out extensive networks of fine thread which facilitate uptake of limiting
nutrients to include phosphorous, nitrogen, and several micronutrients to the plant (Pennisi 2004).
Moreover, AM fungi are capable of absorbing inorganic P either from the soluble P pools in the soil
or from insoluble forms such as rock phosphates via localized pH alterations or by producing organic
acid anions which act as chelating agents (Javaid 2009).
Several studies suggest AM benefits many aspects of plant growth and development
including yielding seedlings with greater biomass than that of non-mycorrhizal seedlings, having
increased fruit yield and larger fruit per plant, yielding larger bulbs and producing more bulbils and
larger offsets. Pollen production per anther was also shown to increase with mycorrhizal colonization
(Lux et al. 2001, Philip et al. 2001, Sharma et al. 2004, and Ronsheim 2012). The objective of this
study is to examine the relationship between mycorrhizae and seed germination, development, and
reproductive yield of Rapid Gro Radish (Brassica rapa).
METHODS
Miracle Growth Moisture Control potting soil (Miracle-Gro Lawn Products, Inc., Marysville,
OH) was sterilized at 149o C for six hours. A solution of 10 ml of mycorrhizal inoculation
(Glomygel, Microvistro S.E., Granada) per 1 l of water was prepared and placed in an experimental
tray. Three seeds were sown in 50 ml of potting soil for each of 15 replicates which were placed in
the experimental tray; 15 controls also containing 50 ml of soil and three seeds were placed in a tray
containing only water. Beginning on January 21, 2015, treatments and controls were maintained in a
greenhouse environment at 24oC, with photoperiod typical of Northern Illinois during January. The
trays were periodically replenished with water throughout the 41 day duration of the study. After
germinating, plant count was limited to one per sample.
The Chi-square goodness of fit test was used to test for differences in counts of seeds
germinating, plants flowering, and plants initiating pods between treatments. A one-tailed t-test was
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used to test if the mycorrhizal treatment showed a higher mean flowering count/flowering plant.
RESULTS AND DISCUSSIONS
The number of seeds germinating per treatment was significantly (P< 0.05) different during
the first two sampling periods but not for the last sampling period (Table 1). More inoculated plants
also initiated flowers and pods than controls. Mean flower count/flowering plant was significantly
higher among plants in the mycorrhizal treatment (t = 3.155; P < 0.003; df = 21; Table 2).
Findings of this study support the hypothesis that mycorrhizae positively affect plant growth
by reducing germination periods and increasing the rate of plant development. However, the
physiological explanation to this earlier development remain unknown. Plant and mycorrhizae
exudates are known to participate in complex chemical dialogues which play roles in several aspects
of plant growth. Plant strigolactones function as signaling compounds during the initiation of
arbuscular mycorrhizae colonization and stimulates fungal metabolism and branching while
triggering seed germination (Kretzschmar et al. 2012 and Parniske 2008). AM appear linked to
increased production of auxins and cytokinins which promote plant growth (Fusconi 2014). Whether
these chemical interactions are occurring to explain earlier germination and reproductive
development of Rapid Gro Radish is unknown are in need of further experimental scrutiny.
The results of this study suggest that the use of mycorrhizae might be effective in
accelerating the colonization and propagation of desired vegetation in a natural environment.
Additionally, by accelerating germination and plant development, mycorrhizae could have a
significant impact in habitat restoration efforts. Agriculture might also be positively impacted by
shorter crop cycles. Further studies could explore the effect of mycorrhizae on colonization and
propagation of desired vegetation in a non-greenhouse environment.
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Table 1. Summary of Rapid Gro Radish growth parameters over time and Chi-square goodness of fit
comparisons between treatments. *denotes significance (P<0.05).
Day of Treatment
Experiment
Day

Control

Mycorrhizae

χ2

Seeds germinating

20

6

13

*7.08

27

14

23

*5.18

41

19

24

1.08

Day

Plants flowering

34

4

8

3.12

41

8

15

*5.31

Day

Plants initiating pods

41
2
8
*15.25
____________________________________________
*denotes significance (P<.05)

Table 2. Summary (mean + standard deviation; n) of Rapid Gro Radish flower count/flowering plant.
Treatment

Flower count/flowering plant

______________________________________________________________
Control

8.5 + 4.17; 8

Mycorrhizae

20.1 + 9.82; 15

46
http://dc.cod.edu/essai/vol13/iss1/18

4

